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STUDIES IN THE VEGETATION AND THE PLORA
　　　　　　　　　　ONSERPENTINE*
　　　　　　　：by　Tsugiwo YAMANAKA
(Ｂｉｏｌｏｇｉｃａｌ£ａｂｏｉ･αla･ｒダ，　Ｅｄｕｃａti･ｏｎ　Ｆａｃｕltｙ，瓦ochi　(Ｊｍｌｖｅｒｓitｖ)
　Serpentine area is very characteristic and important　from　both　plant･sociological and
　　　　　　　　　　　　　　　　　　１)floristicvieyvpoints°In Europe ｎｌａひyinvestigations　into　this field have been reported up
　　　　　　　　　　　　　　　　　　　　　■)to the .present day, but in Japan littleis known about it.
　There are two opposite theories about serpentine.　NovAk attaches great importance ・
to the relations betw een the plants on serpentine and the chemical properties of habitat.
but LAMMERMAYR asserts that　the characteristics on serpentine are influenced by the
mechanical properties. If the writer's observations are not mistaken, both of these two types
mentioned above are found in the characteristic plants on serpentine, but the majority
of them are of the latter type･
　As the　soil　０ｆserpentine area is usually shallow ，dry and poverty, no exacting plants
invade such habitat. and only particular corrim unities establish themselves there. These
are the edaphic climax, often　retaining the initial structuresヽThus, the majority of
plants which grow on such extreme habitat are the non-exacting plants, and then it
seems　that they are not　closely related with the chemical properties of　serpentine.
Moreover, these plants. therefore, will become isolated and adapted to the　condition of
the site in the Ion? run. So the serpentine area is rich in characteristic plants with some
relic and endemic elements peculiar to it. These facts are noted in this paper･
　Concerning　the　above problems　the writer has　no　satisfactory datum based on　the
detailed experiments. but hopes he will find some in later investigations. In the present
paper the w riter reports the outline.of his observations made during the last few years
on the vegetation and the flora on serpentine in SKikoku.
　The writer wishes to express his gratitudes to Dr. Yoshiwo　HORIKAWA for his kind
guidance and encouragement throughout this work. Thanks are also due to Dr. Sir6
KlTAMURA for his valuable suggestiqns and criticism.
Outline of the Vegetation
For the purpose of sociological study the Vicinity of K6chi City (Mt. Nishiki,"Engy6ji
　*The present studies were carried out partly by a grant in Aid　for.Educational　Scientific
Research.
　　1)NOVAK, F. A.:Quelques remorques relatives aux probl^me d9　1a v^g^tation　sur les
terrains serpentiniques. Preslia. VI･ 42 (1928)
　2) KITAMURA, S.:Adaptation' and Isolation on the Serpentine Area. （ｉｎJapanese) Act.
Phytotax. Geobot.χII, 178 (!950)　　　　，．　　　　　　　　　　　　　　　　　･･
　YAMANAKA, Ｔ. : Sociological Studies on the Serpentine　Vegetation, (in　Japanese with
English R6sum(6) Bull. Fac. Educ. Kochi Univ. I, 95 (1951), 1,59 C1952)
　　゜　　　　　　　　　　｀　　　　　　　　　　　　（1）
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Mt. 6k6　and　Osaka　Pass), Awa　Province
　CJinryd Village, Shingi　Pass　and　Sakashfl
Village), Mt. Higashi-akaishi in Iyo Province
and Mt. Shiraga in　Tosa Province were
selected. (Fig. 1)
　　(1) Vicinity of K6chi City. In this ･district
physiognon‘lical and structural　features　are
■quite different from those of　Laurisilvae of
ざか･ia， Ｃsｃｌｏｈａｌａｉ･opｓiｓ，Ｍ･ichilnｓ, ｅtＣ. as　the
climatic climaχ forests, and then the follow-
ing communities are recognized.
　　Mt. Nishiki : Pinusぷ心び/ｙα一石'nkiaが'husかｰ
.りz/α/μｊ var. 戸iponicHS-Abelia　ｓｅｒｒａtａ community
develops widely. which is dominated by Ｃどz/？ぷ
spp. ０ｒざどz∫αj7叱His as its undergrowrth. Ｃ∂.
り‘/やsis spt‘ごαta community is found here　and
there at the mountain･foot or side･ｒi･dge. As
the pioneer ｊがscantかiS siiだμjz･∫community can
be seen.
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　　　　　　　　　　　　Fig. I
１･．K6chi Citv　２． Tokushima Citv　３． Ta-
kamatsu City 4. Matsuyama City　５． Mt.
Ishidzuchi　　6. Mt. Nishi･akaishi　７ ． Mt.
Higashi-akais!li　8. Mt. Yokogura　9. Mt.
Nishiki･　１０． Mt. Shiraga　口. Engyfiji　１２.
Osaka Pass　１３． Mt. Ok6　14. Mt. Tsurugi
１５．Ｍｔ・.Ishidate　１６ ． JinryfS Village　１７．
Shingi Pass･　１８． SakashiJ Village
、Engy6ji :‘Ｃの'μ￥sis spicata-A･belia serr･ata community develops over the mountain-side.
-which resembｌｅｓ　Ｐｈｉｕｓ-Ｅｎたia社債?£ｓ-Ａｈｅｌｉａcommunity
on Mt. Nishiki in physiognomy and
structure･ but £泌八7″/み″Ｊ is absolutely absent
and Ｃαり･/やｊz･おＳ rather dominanｔ. Pleioblaｓtｕｓ
押功z･dake community occupies, the】arge area in the flat place or over the mountain-side.
　Mt.
０ｋ６ and Osaka Pass卜？かz'必/心Z心押功丿dake
community develops widely. and ？ｚ･１１？£Ｓ
densifl乙･ａ-ＰＵｉｏｂｌａｓtｕｓ　＼ｏｓh?'ake community is also found.
　As
described above the plant communities
are more or less different in their structures
･and physiognomies one from another, but generally speaking, the serpentine area is
almost always occupied by Pinus,？なy必lastn∫and deciduous shrub communities, and
Tnain
folora】elemenｔｓ ａｒｅ Ｐｉｎｕｓ　ｄｅｉ心穴ｏｒａ。Eiikiaｔぱ7l･，ｚｓμΓ?ａｈｉｓｖ.
ｊａｐｏｎｉｃＨＳ， Abelia　ｓび９は。
　　　　　　●　　　　　　　　　　　　　　　　　　　　　　　　　●
Ｐｍｔｒthiai！ａ ７Ｊｉなりｓａ., Ｆｒａｘinｕｓ　Ｓｉｅｂｏｌｄｉａｎａ　V.
serrata, Lespedcza　βz/どrgeri, P.び'り'α･ぶ/αか？∫ぼns.
ヽＣ゛μ呼出ｓがｔａtａ， Diμｏｍｏリ!ほ　５法政ia皿，£ｅｓμｄｅｚａ bicolo。Ａ'liｓｃａｎtｈｕｓ ｓi･。ensis, Sanguisorha
４：ａｒiiea， ＢｕpUｕｒｉ£琲託ｏｒｚｏｎｅｒａｅμ･Hum V.　ｓtｅｎひきたμbcni，　Ｓａんia　ｃｈｉｎｅｎｓiｓ， Ｃａｒｅｘ　Ｄｎｖａｌｉａｎａ， Ｃａｒに
■ciliato。,zどz,･が7μ7忽，£^.pimどdiiim　/,･ifoliolα/,7だnatH。z，ざαμ∬zzなαμかZ5のｊごα　ssp. ‘ｙ∂ｊがnagaら　ｎ･∂/α
∂ひａｌｏ-ｏｈｌｏｎ･ｇａ，　ｅtｃ.
　Besides the above-noted characteristics the following facts are recognized. (Table 1)
　　(a) These communities are prevailingly　phanerophytic with ａ　large percentage of
hesiicryptophytes, ０ｒ are hemicryptophytic with ａ great　number　of phanerophytes. But
in both cases the optimvun point of　phanerophytes　is　situated　on　nanophanerophytes.
This fact shows us that the vegetation is composed of stunted arbors. In connection
"With this. the climatic c]imax forest in this district is mesophanerophytic.
　　(ｂ)Ｔｈｅ leaf sizes are predom‘inantly microphy]]ous with ａ･ rather small percentage
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of raesophyll. This　is　also　ａ　very　remarkable　feature　of　the　serpentine　vegetation
compared with the climatic climax forest which is dominated･ by mesophyllous plants.
　　（Ｃ）lnthese communities evergreen broad-leaved arbors. ferns　and mosses- are very
scarce, and lianes are not well developed. The table shows these characteristics*.
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　Table1
Ｅ Ms Me N Ch Ｈ Ｇ Th mac mes mic n
EBL
　一Ｑ
Ｌ一Ｑ
Ptph
　－;Ｑ
Mt. Nishiki ０
　　｜024.6
゛１
34.4 ３．３36.1 １．６ ,レ30.6 61 .3 づ ０．８ ５．４ I .3
EngyOji ０ ０ 6.7 42.4 ３．４42.4
５．１ ０ ０33.9 59.3 州 ０．７ ２．９ ０．４
Mt. Ok6 & Osaka Pass ０ 仁･31 .4 ４．４51 .1 ８．９ 痢 ０15.4 80.8 ３．８ ０．４ １．６
０
Siietum　in　Usa　Town
(Climatic Climax Forest)
１．１25.8 21.3 24.7 ２．３21.3 ３．４ ,1０．９72.4 25.0 ｌ．７ 20.^ ６．２ 10.7
　　(2) Awa Province. The climatic climax communities in this district are
such forests
as Shiietum cuspidatae or
Abieteto firmae-Tsugetum Sieboldii,
but on the serpentine
area they are replaced by the following communities・
　Jinryo
Village　:　There are complex arborescent
and shrubby com.nunities chiefly
composed of Pin。ｓ　ｄｅｎｓifloｒ'ａ,　Ｃｙｄｏｂａｌａｉｉｏｐｓiｓ
ｇｌａ・・ｃａ． Ｃ･ｙｄ ｡恨i，･ｓi，μｘｅｆｏｌｉａ，
　Ｃｔ！ｌ･が回ｓ laｘiμＱΓα，
Euoiり･?川£ｓ　ａｌａtｕｓＶ.　ｒｏtｕｎｄａtｕｓ.££ｓμｄｉｚａ　Ｂｕｅｉｆｆｌ･ｒi，　１∃ｅｒbeｒi･ｓ　Ｔｈｕiibびｇ以ｖ.
Ｍａｘ油田ｅ心ｚii．･Ｓ卯i･ｉｍ
ｊａｐｏｎｉｃμ脚，？latｙｃａり･ｏ　ｓiｒobiｒａｃｅａ, Ｐｔｒtｓａ ｇｌａｂ）･ｅｓｃｅｉｉｓ,ｐｒａｘｉｍｉｓ SiｔｂｏｌｄｉａｎａＶ．Ｊ‘ｒａtａ,
Ｒｈｏｄｏｄｅ双海卵
μ々μ公がz゛，刀心: peduiiciilosa, Thu;やsis dolabratら　CUthra
barbinどrvis.ﾑﾉ渋,･α∫ぴjごどa, Abelia.
ｉｉＵｅｇｒifolia， Ab･･1･i･ａ　ｓｅｒｒａtｉｉ， 　(２‘・ｌｅｒｃｕｓ
ｓｅ’・■ａtａ．£＼０７１１ａ Ｎｅｚiたi，ＳがｒａびＪ　Ｈａ)･αμ7らｅｔＣ･，
and Ｃ町a
ciliatｏ一悦ａｒがｎａta iｓ ｒａost characteristic
in the underherbs.
０ｎ rocky outcrops is found
Pinus del･ｊがZ･ora community with
such many shrubs as described above. but the growth of
pine is not good enough.　　　　　　　　　。，
　　Shingi Pass ： Tsuが＆･eholdii-Ｐｌａｎｔｓ ｄｅ.iiｓifl.ｎｉｎcommunity develops. which
ｈａｓ Ｓａｍ川沢T糾ａ
　　　　　　　　　　　　　　　　●　　　　・　　　　　¶　　　Ｉ
ｆｕｒ夕ｕｒａsceiiｓ and many other s hrubs as its undergrowth.
Along the way Ｓがｒａｅａ　ｓik誠心価皿
ｖａｒ・がabｒａcommunity is
found locally, andＳａｕｓｓiμ｀ea iiippの此ａ
ｓｓｐ.　Ｙｏｓhi･Ｈｏｒａ･'i which
occupies the field layer is very characteristic.
　Sakashil Villaga : Fi7ぷｓ　ｄｅｎｓiμ'ora community in this district resembles 乃゜,zzび一石旅心岳心-
Ａｂｅｌｉａconim unity on Mt. Nishiki (p.2) in its structure　and physiognomy; in the open
forest of　pine ，Eiikiantfｗｓ　れ･tｕlatｕｓ V.
japo丿面１£ｓ．　Vibｕｒｎｕｍ　ｅｒｏｓｕボＶ．pｕｎｃtａtｕｍ，Ｐｅｒtyａ
ｒiabｒｅｓ･；ひIS　ａｎｄother shrubs　are　abundant;　ざ心a
gracilis and　ＣαΓどX sp. cover the field
layer. Thiijc･かむdolabrata community which
occupies the large area of mountair!-side
is
the most remarkable feature in
this district; in the shrub layer many deciduous arbors
grow abundantly and field layer is completely covered ■ｗiｔｈＴｈｕjopｓiｓ高位加ａは．
　*SATO. W.：studies on the Plant-Climate ｉｎ･the South-Western Half of Japan.　I. (in
Japanese) Journ. Sci. Kanazavya Norm. Coll. I, 1 (1946)
　　　　ＥＢＬ一Ｑ＝　３ＸＥ゛ergreenbroad ―leaved arbors .　　　　　　　　　　　　.　・
　　　　　　　　　　　　Dsciduousbroad ―leaved arbors
　　　　Ｌ･･-Ｑ　＝　・　　40χLigneouslianes
　　　　　　　　　　゛Λ１１seed plants except ligneous lianes
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　Thus、the vegetation in this district･also･ variegated。but the characteristics which are
found in the vicinity of Kdchi City are also recognized on　this　serpentine area､. These
･are as ｆｏｎｏｗS:(Table 2)
Table ２
’ Ｅ
Ms Me Ｎ Ch Ｈ Ｇ Th mac mes mic ｎ 隋 Ｌ一Ｑ Ptph　一Ｑ
JinryO Vill.？かzμ
romm. ０ ０13.7 56.9 ３．９19.6 ３．９ ２．０ ０34.2 56.9 ;3゛91０．７ ４．４ ０．５
Shingi Pass　7ぶ≪.?■≪･-？z'-
脚ｚ∫Comm. ０ 半･ 41.5 .4.9 19.5 ２．４ ０ ．０ 34.2 53.5 ７．３ト ２．１ １．８
Sakashil Vill. Thujopst･Ｊ
Comm、 ０
２．１37.5 37.5 ４．２16.6 ２．１ ０ ０54.1 37.5 ８．４ ０．２ ５ に６
／
?／μμ∫Conun. ０ ０ 34.'! 53.1 ０ ９．４ ３．１ ０ ０28.1 62.4 ９．４ ０．５ １．３ に６
　　(a) Phanerophytes are exceedingly　dominant, especially the　optimum point being
generally situated on nanophanerophytes・
　　(b) Microphvl】is dominant except in Thｕjopｓiｓ　ｄｏｌａｂｒａはcommunity･
　　(c) Evergreen broad-leaved arbors. ]ianes and ferns are scarce as ａ, rule.
　　(3) Mt. Higashi･akaishi and Mt. Shiraga. On Mt. Higashi-akaishi the area from
１３００ｍ on the northern slope and from
1400 m orl･the southern slope to the
Summit (1706.9),
is serpentine. On Mt. Shiraga serpentine is found over the area from 1000m to the
summit (1469.6). On these serpentine areas the climatic climaχ forest which is represented
by Fiigus crどiiata community is replaced by the
edaphic communities consist of Ｃｌｉａｍａｅｃｙpa八ｓ
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　・･obtｕｓａ，　Ｔ允可ａ ＳＩ町ばshii‘，？Urns Ma丿ri, Tsiiga divど,･sifolia, etc. owing to the topogra･phic ａｎｄ･
･edaphic conditions. The outline of these communities is shown in table 3.
Thus, these communities are exceedingly different from those in the vicinity of Kochi
　　　　　　　　　　　　　　　　　　　　　　　　　　Table 3
Localities
& Altitudes Communities Tree layer Shrub layer Herb layer
Mt. Higa-
shi-akaishi
800-900m
笠宍戸?言言ｻﾞｽﾞ言ぬ詐肖
Rliodo虚磁roil妬心＆i
ﾉﾏh. Mettctnichii
/ZどX Sicgeioki‘ ssp.
／の･igepedimcμ/どzμetc.
Ｃどzなぷj鳶だr∂?ぷ･Z
ぶkimviia ?’εμ･jzsで”
Ilex steiiop).り･llaetc.
　　　　　／
1200 － １700m
Chamaど弓声zrz‘^ obtu-
∫a-Thuja Siandishii･･
？函μ∫j函丿■riComm.
Ｃんaniaびyparis obtuia
一石hujaSiの/盾Jが‘z゛
？み･iitsjy2りri　″
Tsuぶど1diver･sifolia
双配丿'letteriiichii
Ilex Sugeroがssp.
1血涙μdivncidala
刀ＥＸμdiiiiculosa
Rh. pentaphslh。,z｀
戸ａれ功ど7itoh£trilobi£?ｎ
　　　　　　　　　etc.
Ｃの？X millび∂趾Z
μex steiiopl.り‘//aetc.
Mt. Shiraga
　　　M50m
Ｃんamaec＼ヽParis obtu-
∫どｚComm.
Ｃんamaecyparis ol巾,ｍ
？みμμjy2りyz･
75μぶ7z必･zjど,･sifoli･α・
尺八.j＆μどり£iごhii
£jzのlyniusniaぴopteり4s
　　　　’’　　　　etc.
Ｃ心心£面訴
ﾉ趾t stenやhylla
Sたi僧mia reμns
泥沁がz∂か･どzがTUtl‘ca etc.
汐
Tsi£ga diversifolia
Comm,.
Tsuga divど,･∫/かHa
Chai･laecxparis obliisa
Phnis Mayri
jタ
Ｃ心･どX/?沁盾
Ilex stenoph)･//α
y?μ涜∂lira miJicどz etc.
,タ Pinus Jjの7z･‘71yなぶ･7
diversifoμａ Co mm.
Plines Mayri
TsHga diver可必ａ
Chamど7どり声irisobtusa
汐
Ｃμ／７ぶReinii
Ilex stenやhylla
Ritmohra miぷlica
Mhs a斑斑ｇz皿 etc.
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･City and in　Awa　Province.、Namely･、these ・form the　dense forests･ especial､ly　rich　in
･old ･big trees ｏｎ･Mt. Shiraga; such　evergreen　arboｒｓ　ａＳ沢瓦･?０山東1ｒ∂？１､.μりＣ､、、etc.
are
abundant in the shrub layer‘; fe°S occur frequently and the field layer is completely covered
‘■with mosses such as ／乃･ｌｏｃｏｍｉｕｍ･ｐｒolifeｒｕｍ、.
Ｉ?４μμ■）ｚiｕｍ　Ｓｃｈｒｅｂｅｒｉａｎ.ｄ ぶ心ｚのlia spp.; and
meso- or microphanerophytes with mesophylls are dominant.' From･ such reasons these
･communities are regarded as the edaphic climax､on serpentine in the cool-temperate zone.
Florist ic Feature's
　As mentioned above the serpentine area ｊＳ'not ｏｎｌ‘ｙvery reniarkable ｆｒｏ!ｎａ sociologiとal!
"viewpoiot but also exceedingly conspicuous
from ａ･ floristic point of view . As. ｆｏｒ･thi､･
･floral composition ･the following notabl‘ｅ facts are recognized.
　　(1) Serpentine plants. There are some plants that occur only on serpentine and
these plants are veri' valuable as indicators . Such species in Japan V, ere enumerated by
Dr. Ｓ．･KITAMURA (1950) and the ‘ｆ０１!oving plants in Shikoku belong to this type.
　Epimedium trif o] io] atobinatum (KOIDZ.) KOIDZ. This plant resembles E.がｍｅｄｉｎｍ　ｍａ£ｊ‘ａ-
.μ/かＪ。but easily distinguishable by its dichotomous petioles with three leaflets. Its
.growth is Gonf､ined to serpentine in the vicinity of､Kochi City･
　Corylopsis spicata: SIEB. ｅt･ZUCC. The species is found　abundantly　on　serpentine　in
the vicinity of K6chi　City. In　Aw ａ　Province　this　is　replaced by　Ｃｏｒ＼lopｓiｓglob･”ｅｍｌ･ｎｓ-･
SIEB. et zucc.　　　　　　　●．・　　　　　　　　　　　　　　　　　　　　　　　　　　　・'
　Hypericum tosaense Makino The type locality of this species １Ｓ､Osaka pass in K6chi
　　　　　　　　　　　　　　　　　　　　　　　　　　・　　　　　　　　　　　　　　ｊ　ｔ　　●　　　　　　　　．　　、●
･Ciふ, and afterwards this was discovered at Engyoii.
　　・Lonicera Mochidzukiana var. filiformis KOIDZ. This･ is an endemic plant ｗhiこｈoccurs
　Ｏｎ Mt. Higashi･akaishi, and it iS’ perceived　that　this　originates in the isolation of
　£助Zぼz･αｊヵchidztck治雄zin Honshil.　　　.
　　Heteropappus leptocladus MATSUM. This is found only on serpentine in the vicinity
　゛ofKochi･ City. Dr. Ｓ. KITAMURA says that this is an ecotype of Heterやや戸μが申z‘必,元
　　Saussurea nipponica ssp. Yoshinagae (KITAM.) KITAM. This･ plant ＷａＳ･first described'.
　from- Ｅｎ･gyoji as a new species,・and occurs　exclusively on　serpentine in the vicinity of･
　Kochi｡City and in Awa･ Province. Although the type species occurs on the mountain･･
　range, t皿S is never found ｅχcept on serpentine;　　　　　　　　　　　　　　　　.’　　，▽
　　　Lilium Abeanum HONDA This plant was discovered at Jinry6 Village in> Awa Province,
　but then will be an ecotype ｏ１£雨朗?I　Ｍｃtkinoi･.　　　　　　　　　　　　　　　　　　　　.　’
　　　(2) The above-described plants　have　so far　been found only on serpentine, bat the
　･maiority･ occur not ･only on serpentine but also in other places. They ａｒｅ･the pioneer plants｡
　which invade infertile or barren habitat, and can endure poverty and dryness of the soil.
　The vigorous growth of 戸/どz･oblaｓlｕｓ　ＩＩnder　thes unted pine forest is the most typical
example of them. The plants that belong to the following tamilies and　genera occur
　　　　』　1　㎜　　　　　｜　●　　　　　　　　　　　　　　　　　●　/　　　　　　　　●　　　　　　　・frequently or abundantly on serpentine.
　？inus, Tsuga, Chamαμ炉αΓIS, ７かφz，刀huiopsis.く2z,･erctμ，
Ｐａｒａｂｅｎｚ・in． ･ヱOeｕtｚia， Ｈｉｄｒａｎｇｅａ， ＣｏΓylopｓiｓ， Ｓがｒａｅａ．
Q･ごZ∂加Ian∂yｙｊ･βε４″is, Lindtra・
4;f砂加，la。idｒａ， Ｓｏｒiｕｓ， Ｐｏｕ・thl･叱μ。
６
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　泥卵a, Lespどdezfl, Xα。/加Ｊ;J･11朗らｌｉｈｕｓ ・ £四町悦郎， Ｉｌｅｘ， Diplの，lひゆ仙。Ｃｌｅtん，･ａ，　Ｒhodoraceae-
　　(沢加面冶7岫･ｏｎ, Ｅｎｋt･ａｎｉｈｕｓ，Ｔｒｉｉｏｍｏｄの1，£＼ｏｎｉａ，Ｐｉｅｒiｓ), Fraがmis, Caplifoliaceae (Abど/z°α，
　Loniぼﾉ･４，几･bｕｒiiｕｍ)，？どりyらざ心ら　？かz°obla∫tus,ぶがlilax, Diびど切卵/ど片５，∂∫ﾀﾉ汝iida. Pier･㎡治川八
　刀4α/z‘ご/,･UVl,ぶのzｊ?μ'∫orba, Vt･ｏｌａ，　Biｔμどりａｎ．　Ｓｉひりヽtia，　Ｓａｌｖia，　Galiｕｍ.　Ａｔ･ｕiidi･71どＵａ,　Ｉぶｓｃａｎthｕｓ,‘
　ことirex, Dioμθz？どz，Ｃが･onoかαﾉうがぶ, etc.
　　(3) Descent of the alpine plants. Ａ notable example of this fact was reported about･
μ･imｓかimila　ｉｎ Hokkaid6 by Dr. Ｍ． TATE WAKI
U1938)．Ｆｒｏｍ
geographical position‘and
altitudes, in Shikoku, the alpine plants are relic and they occur only on high mountains
like Mt. Ishidzuchi. Mt. Tsuruei. Mt. Hieashi-akaishi, etc Now, in compairing the･
flora of Mt. Higashi-akaishi with that of neighbouring Mt. Nishi-akaishi (at the distance･
of about ２ km), the writer has found the foljowing remarkable facts.　　　・｡
　　　　　　　　　　　　　　　　　　　　　　　　　Mt. H. -akaishi　　　　　　Mt. N. -akaishi。
　　　　　　　　　　　　　　　　　　　　　　　　　　　　1706.9in　　　　　　　　　　1924.1m
　　　　　　　　　　　　　　　　　　　　　　　　　　　serpentine　　　　　　　cristalline schists
　ｊ）んμｌｏｄｏｃｅ　１仰向・面ａ　　　　　　　　　　　　　　　　－　　　’　　　　　　　●十
　刀やり｀ど'osiaα冶7/∂/か●jぶ　　　　　　　　　　　　　　　　　十　　　　　　　　　　　　　　十
　ＧｅｊｉｌｉａｎａＭ t出面　　　　　　　　　　　　　　　　　　　　　十　　　　　　　　　　　　　　・十
　Ｇｉｎｉｎｏｃａゆｔ･ａ柳沢ｏｂｅｒtia川ｉｍ　　　　　　　　　　　　　・　　十　｀　　　　　　　　　　　　　　一
　ノtt?ｕ･かriis chinen∫ｚ‘∫ｖａｒ.Ｓａｒｇｅｉ雨i　　　　　　　　　　十　　　　　　　　　　　　　　一
　ﾉ?'osa aciculaり･ｊ var. ７ｚかかｗ/z∫z｀∫　　　　　　　　　　　　十　　　　　　　　　　　　　　　－
　Ｖｉｏｌａbiμ･ａｒａ十　　　　　　　　　　　　　　　－
　Ｃ駈ｌ？皿印ε･ｒiclimemi･ｍ　ｃａｎａｄｅｉｉｓｅ　　　　　　　　　　　　　　十　　　　　　　　　　　　　　　一
　Ｆ心ｄ?山£ｍ　Vitiｓ-Ｔｄａｅａｖａｒ.　ｖmiｕｓ　　　　　　　　　　　　十　　　　　　　　　　　　　　　　－
　７ｙjど7£la,μｓど川･ｏｐａｅａｖａｒ.　ｅtびａｓiatiica　　　　　　　　　　　十　　　　　　　　　　　　　　　　－
　？八楕?ａ　ｍｏｄｅｓｒａ　　　　　　　　　　　　　　　　　　　　十　’　　　　　　　　　　　　　－　　　　．
　刀ｔｓchai呼臨μｅｘｕｏｓａ　　　　　　　　　　　　　　　　　十　　　　　　　　　　　　　一
　Ａｓｒｏｓtiｓμ心ａ･成z　　　　　　　　　　　　　　　　　　　　　　十　　　　　　　　　　　　　　　　－
　Mat･ａｎthe刀誹琲ぬZαはtｕｒｎvar. nippoぷcum　　　　　　　　十゛　　　　　　　　　　　　　　－
　It is perceived that such facts are due to the isolation and the relic on the serpentine
area.　　　　’　　　　　　　　　　　，　　　　　　　　　　　　　　　　・　　　　　　　　　　　　　　　’
　Although they are not alpine plants･， it･is ａ noteworthy fact that suchThｕiopｓiｓ　ｄｏｌａｂｒａは
arid Thujaぶ臼泌･shii as northern elements are growing well on serpentine at Jinry6 and
Sakasha in Aw a Province and on Mt. Higashi-akaishi. In addition. it is also characteristic：
that Ｊａｚ加肘a Fischeri ｖａｒ. ja外川ｚ･ごawhich occurs usually in the area higher than １０００ｍ
can be seen frequently on serpentine in lowland like the vicinity of K6chi City.
　　(4) Inland distribution of coast plants. Some plants which are usually growing on.
coastal area often occur on serpentine inland. Such examples ａｒｅＡｓpaｒａｇｍ　ｃｏ浩治ｃｈｉｎｃｎｓiｓ,
Ｃ)･ｒlo仇沁恨　ｆａｌｃａti£:m(often var. devexiscや?叱), etc. It was already pointed out by Dr.
T.NAKAI that on Mt. Nishiki in Tosa Ｐｒｏｖｉｎｃｅ７び7?ｒひａz池丿勿'kof and が戸･姐z ritbra were･
found. Moreover, at Sakasha and Miyahama, which are ａｂｏμｔ５０ km from sea-coast.
Ｑｕｅｒｃｕｓ　phｙlliｒａｅｏｉｄｅｓoccurs.
　These plants are commonly found on cliffs. rocks or such　dried　and　unstable　places
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　－
　　　1) TATEWAKI, M.：Phytogeographical study on the alpine plants of Yezo. （ｉｎ Japanese^〉．
　'Ecol. Rev. IV, 101 (193B)　　　．｀　　　　　　　　　　　　　　　　　　　　　　’
７i）ｎthe coast. so that,it may be said that this fact ’iS･due to the resembrances in　the
finfertilityand dryness of the soil between the two region.
　　(5) Relations between t･heflora on serpentine and that on limestone. The physiognomy
;ａｎｄthe life forms of the vegetation on serpentine often resemble those on limestone. ０ｎ
・,lt. Yokogura in Tosa Province, for instance. the following data are obtained｡
　　　　　　　　　　　　　　　　　　　　　尚●　　Table４
sp. numb. Ms ■Me Ｎ Ch Ｈ Ｇ eba/dba
Cyclobalanopsis acutaComm.
　(800 m. Shale & Sand stone‘)
２４ 】６．６ ２５ 54.2 ０ ４．２ ０ づ5/7
Ｃどぴμμμjアフびどzのzか∂zがＺComm.
　(810 ｍ， Limestone)
１７ ０ □．７ 29.4 1 I .7 41 .2 ５．９ O/9
？のぴ哨紬匹？μZびsaComm.
　（２００ ｍ， Serpentine)
１０ ０ １０ 30 20 40 ０ O/5
　　　eba/dba
･Evergreen
broad-leaved arbors/Deciduous ･broad-】eaved arbors
　　From ａ floristic viewpoint. the following　plants, for instance, are usually frequent
･on both serpentine and limestone.
but they can also endure　the　cliffs　or　shallow and
･dry soils.　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　●'
　　Abeli･αｓびｒａtａ，　Ａｂｅｌｉａ　intｅｇバf?i･ａ,　BiはＨＳ　ja戸の11びｚ，£!１５μｄｅｚａ ＢＪｔｅｒｇｅｉ･i， Ｆｒａｘｉｉｍｓ Ｓｉｅｂｏｌｄｉ･aiia ｖ.
　　なｒバz/らぶがΓαどａﾀﾉμｗ∫ら匈zだ7どα∫泌泌7μ7/が７Ｍ Ｖ．が肋ｒらＢｅｒbeｒiｓ ７碩心加ｙがi V. Maxiか∂2むiczii,
　　Ｓｍｉｌａｘ Sieboldi. Ｃａｒｅｘ ｎｕｖａ･Ｈ･のほ，召?ｔpleｕｒｕｍ　ｓｃｏｒｚのleｒａ好晴･μVI V. St.四郎醇μｕｖi 　Ｖｉｏｌａ, ｏｖｃ！ω-
　　ｏｂｌｏｎｉｒａ。戸品ｔｎtｉｌｌａ ＪＪｉｃｋｅｎｓｎ･，７ん?z･どか,ぴ'n Thi。zゐμがz゛ Ｖ,hｘｐｏｌｅｕｃｉｔｍ，戸沢ｙ拓治ｋ恨。ｃｒａ･ｓｐｅｄｏｓ好叩几，
　　Cam,μｏｓｏｎはｓibi･・Uus, etc.
　　Moreover, there are characteristic relational facts between serpentine and limestone.
For instance，　Giｖｍぼａｒpin柳沢obｔｒli･ａｍｎ?'/ which is distributed in North America。North
･China, Manchuria, North Corea, Saghalien and Hokkaid6 is an arctic element and is
‘found in
Nagano Prefecture in Honshd. In Shikoku, however, this plant occurs only on
Mt. Tsurugi (limestone), Mt. Ishidate (limestone) and Mt. Higashi･akaishi (serpentine)。
Judging from such fact it is perceived that these have relic plants in common with each
･other.へAnd then Ａｓｉａ・■ａｇｉｉｓ　ｃｏｃｌｉｉｎｃｈｉｎｅｎｓiｓ　ａｎｄ
Ｃｓｒiのniitｍ faだａｉｎｍ　ｔhat described　above, are
also distributed on limestone inland as well as Serpentine.
　　For such reasons it is considered that' the resembrances of the flora and the vegetation
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　●　　　÷　　｢
･on serpentine and those on
limestone are rather caused by their mechanical　than their
･chemical properties.
　　　　　　　　　　　　　　　　　　　　　　　　　　Summary
　1. In the present paper the writer reported on the outline of .the vegetation　and the
‘floristic features on serpentine areas in Shikoku, Japan.
　2. In the vicinity of･ K6chi City and　in　Awa　Province　the　serpentine vegetation　is
･chiefly composed of Plmts, deciduous shrubs ｏｒ戸必･oblastus, which is prevailingly nano-
phanerophytic or hemicryptophytic. Leaf sizes are predominantly microphyllous, and
･ Vｅｒｇｒeenbroad･]eaved arbors. lianes, ferns and mosses are scarce as　ａ　rule.　Thu･かμz゛∫
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　j●　　　　　　　　　　　　　　　Φ
８
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dolabｔａはcommunity which is found in Awa Province is the most characteristic one.
　3. On Mt. Higashi-akaishi and on Mt. Shiraga Fagiμcreiiαtaassociation as ａ climatic:
climax is replaced by the edaphic communities of coniferous trees. ０ｎ these areas the-
physiognomies and structures are different from those in the vicinity of Kochi City and
in Awa Province.
　4. From ａ floristicstandpoint the following facts are recognized.
　　　(ａ･)Endemic plants occur only on serpentine are ｅχiSt‘there.　　　･･
　　　(b; But the majority occur not only on serpentine but also on other infertile soilsＯr'
　in initial communities.
　　　(c) Relic and descent of alpine plants are found.
　　　(d> Inl｡and distribution of coast plants is recognized.
　　　(e) There are some relations between the flora on serpentine and that on limestone.
　5. The　problems　on　the　relations ･between　such characteristic　facts　and　habitat
conditions must be solved based on the later detailed experiments.
　Page ５. After Corylopsis spicata Ｓ. et Z., insert:
　Spiraea sikokualpiana KOIDZ. The type locality of this species is Mt. Higashi-akaishi,
and. afterwards this was discovered on　Mt. Shiraga. The type species　is　an　endemic
plant on serpentine in Shikoku, and then var.がabｒａoccurs on such high mountains as.
Mt. Is hid‘zuchi,■Ｍｔ･Kampa, Mt. Tsurugi, Mt. Ishidate, etcふ
Explanatioji of Plate
■　Ｌ　？加心deiisifloi a-？必･oblaｓｈｉｓyoshiiふake community at 6･Sa‘ka Pass･in KOchi City: (Phot. bｙ’
ＹＡＭＡＮＡＫＡ.）‘　’　゛　　　　　　　　　　　　　　　　　　　　　　　　．，
　　2. Cha。ｚ叱ｃｙfa・■iｓ　obtｕｓａ-TI皿畑Ｓtamliｓhふ？泌公丿＼fa＼ri'commu哨ty on Mt. Higashi･akaishi
　　　　・　　　　　　　　　　　　　　　　　　　　　　　・　　　　　　　　　　　　　　　　　　　　　　　　　　　　ｉ・　　●　　　７？・’ｌ：･’･ ’●’● ‘ ・ ’ ４ ，｀ ’．ｉ ● ●　　 ・ ゛．・in Iyo Province. (Phot, by ＹＡＭＡＮＡＫＡ．）　　　・
　．３．　Ｃ几ａｍａｅｃ)･戸ａパｓO　btｕｓａ-Ｐｉｍｉｓｊ血ｙパー乃ヽugii dive}･おかかｚ community on Mt. Shiraga in Tosa.
Province. (Phot, by Sakamoto.)
　　4. Ｈｅtｅｒopappnｓ　leptｏ回砲'us MATSUMURA at Osaka pass. CPhot. by YA MANAKA ．）
　　5. Coり･/∂μjJ印忽2ta SIEB. et zucc. ０ｎ Mt. Nishiki in the vicinity of K6chi City.
　　　’　･●　　　　･’ I，　　　　　　　　　　　　　・　● ●　　●●　　　　　　　　　　　　d　　　.(Phot, by ＹＡＭＡＮＡＫＡ.）
　6. Quercusかμyz･ｒａｅｏｉｄｉｉｓA. GRAY on serpentine at Sakasha　ｖｉｌ】age in Awa Ｐ‘rovince-
　ぐPhot. by YamanaKA.) (Received April 30,1952)
PLATE　1 . THE VEGETATION AND THE FLORA ON SERPENTINE
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